We search for differences in both unconditional and conditional momentum returns of Islamic and Non-Islamic stocks and test implications of competing behavioral theories that aim to explain momentum returns. Our results show that there is no significant difference in momentum returns between Islamic versus Non-Islamic stocks with respect to both crosssectional (CS) and time-series (TS) momentum strategies even when we condition momentum returns on market dynamics, information uncertainty (IU), and idiosyncratic volatility (IV). We also find that the TS strategy outperforms (underperforms) the CS strategy in market continuations (transitions) consistent with the recent evidence in the U.S. market. Furthermore, we find that CS and TS strategies of both Islamic and Non-Islamic stocks are profitable only when the market continues in the same state consistent with overconfidence driving momentum returns of both Islamic and Non-Islamic stocks.
condition momentum returns on the past and subsequent markets and indeed find higher momentum returns in the U.S. only when markets continue in the same state, i.e., UP or DOWN.
1 Jiang, Lee, and Zhang (2005) and Zhang (2006) find higher momentum returns for firms with high information uncertainty (IU) and suggest that their results are also consistent with the behavioral model of DHS since investor overconfidence is higher when confronted with firms that are difficult to value. Furthermore, Arena, Haggard, and Yan (2008) find higher momentum returns in the U.S. for firms with high idiosyncratic volatility (IV), arguing that their findings are also consistent with the DHS model to the extent that high IV stocks are difficult to value.
Barberis, Shleifer, and Vishny (1998, BSV henceforth) present a model based on the conservatism and representativeness biases. In their model, conservatism bias causes investors to underreact to new public information, which slows the information's impact on stock prices, while representativeness bias leads to delayed overreaction. Hong and Stein (1999, HS henceforth) present a model based on two groups of investors; news watchers (momentum traders) that rely on private information (past trend) for their trades. Based on the assumption of slow diffusion of private information into prices, their model predicts initial underreaction to the news that results in a positive serial correlation in returns which then attracts the attention of momentum traders. Consequently, in an environment of lower risk aversion, the trading activity of momentum traders could lead to greater overreaction which increases momentum returns. Therefore, Asem and Tian (2010) argue that HS model predicts higher momentum returns when the market continues UP or transitions UP, because increased wealth during UP markets reduces investor risk aversion.
Based on the BSV and HS models, Arena, Haggard, and Yan (2008) predict higher momentum returns for high IV firms. This follows to the extent that IV is a proxy for firmspecific information, with high IV firms expected to suffer from higher underreaction compared to low IV firms. Arena et al. (2008) condition momentum returns on IV and find higher (lower) momentum returns for high (low) IV firms, consistent with the implications of the BSV and HS models. However, McLean (2010) disputes their results arguing that they are biased due to the exclusion of small size and low price stocks which have relatively higher IV. McLean (2010) finds that the inclusion of these stocks, in fact, results in weaker momentum returns for high IV firms compared to the other firms.
In sum, the behavioral models of DHS, BSV, and HS have specific time-series and cross-sectional implications on the profitability of momentum strategy. For example, the DHS model has both time-series and cross-sectional implications since it predicts higher momentum returns when the market continues in the same state (time-series implication) and higher momentum returns for difficult compared with easy to value firms (cross-sectional implication). The HS model also has both time-series and cross-sectional implications since it predicts higher momentum returns when the subsequent market is UP (time-series implication) and higher momentum returns for high IU and IV firms relative to low IU and IV firms (cross-sectional implication) because firms with higher IU and higher IV are expected to suffer from higher underreaction. The BSV model has only a cross-sectional implication predicting higher momentum returns for high IU and IV firms. We summarize the predictions of these models in Table 1. CS and TS momentum returns have been documented in multiple asset classes, i.e., stocks, futures, currencies, and commodities (e.g. Asness, Moskowitz, and Pedersen 2013; Moskowitz, Ooi, and Pedersen 2012; Goyal and Jegadeesh 2015) . However, only a few studies examine the profitability of momentum returns in Sharia compliant (Islamic) stocks (e.g. Li, Ee, and Rashid 2016) . 2 Narayan and Phan (2017) using a sample of 532 Islamic stocks listed in the U.S. Dow Jones Islamic index, report significant momentum returns for Islamic stocks but these momentum returns are dependent on stock characteristics, e.g., they find higher momentum returns for small size stocks. Furthermore, show that momentum returns of Islamic stocks are merely a compensation for risk factors. They also show that momentum returns of Islamic stocks are 0.14% per month higher than momentum returns of conventional stocks; however, they do not indicate whether the difference in momentum returns between Islamic and conventional stocks is statistically significant or not. In a related study, Narayan et al.
(2017) using a sample of 188 Islamic stocks listed in the Dow Jones Islamic Market AsiaPacific Index (DJIMAP) show that momentum profits exist irrespective of the credit quality of stocks; however, a portfolio of stocks with low credit quality earns 4.68% per annum higher momentum returns relative to a portfolio of stocks with high credit quality. In sum, both studies provide evidence of momentum returns in stocks listed in Dow Jones Islamic Index and show that the momentum profitability of Islamic stocks is related to the risk factors. However, these studies do not test the implications of behavioral models to explain momentum returns of Islamic stocks in spite of the fact that the growing evidence in the literature shows that momentum profitability is related to the behavioral biases instead of risk factors (e.g. Fama and French 2008; Chui, Titman, and Wei 2010; Cooper, Gutierrez, and Hameed 2004; Asem and Tian 2010; Cheema and Nartea 2017; Hanauer 2014) . Another limitation of these studies is that they examine only CS but not TS momentum returns. It is 2 Li, Ee, and Rashid (2016) examine the presence of CS momentum returns in Islamic stocks of Malaysia and find significant momentum returns in Islamic but weak momentum returns in non-Sharia compliant (NonIslamic) stocks. However, their methodology and data raise a few questions. For example, they use decile portfolios for a small number of Non-Islamic stocks in their sample. Furthermore, they report negative average monthly returns for both loser and winner portfolios of Islamic and Non-Islamic stocks over the sample period of 2000-2014 despite of the fact that FTSE Bursa Malaysia KLCI increased almost two times over their sample period, 922.10 to 1781.26. important to examine the profitability of the TS strategy since it is relatively more profitable than the CS strategy (e.g. Moskowitz, Ooi, and Pedersen 2012) .
Sharia-compliant stocks are those where the contribution of Sharia-compliant activities to the revenue of the company is not less than 95% (Shariah advisory council of the securities commission Malaysia, 2015) . Therefore, the companies whose major business involves alcohol, pork-related products, tobacco, conventional banking for instance, are not considered as Sharia-complaint companies. Presumably, Muslim investors are more inclined to invest in Islamic stocks than Non-Islamic stocks because the former are in accord with the principles of Islamic law. The Malaysian stock market is unique because it trades both Sharia and non-Sharia-compliant stocks with the former classified by the Sharia Advisory Council of the Securities Commission Malaysia.
In this paper, we empirically examine the profitability of both the CS and TS momentum returns in an emerging market that trades both Islamic and Non-Islamic stocks.
More importantly, we examine if Islamic stocks behave differently from Non-Islamic stocks.
Furthermore, we test whether behavioral theories can explain momentum returns in an emerging market that trades both Islamic and Non-Islamic stocks. Specifically, we condition both CS and TS momentum returns on market dynamics, information uncertainty proxies and idiosyncratic volatility as a proxy for firm-specific information. The rest of the paper is organised as follows. Section 2 describes our data and methodology. Section 3 presents the empirical results, Section 4 discusses the potential explanations and Section 5 concludes.
Data and Methods

Data
We collect data for TOVER is defined as the average daily turnover in the past six months, where daily turnover is equal to the number of shares traded divided by the number of shares outstanding for each day. IV is the standard deviation of the residuals from the following market model equation:
where ri,t is the monthly return on stock i; rmt is the FTSE Bursa Malaysia KLCI index return, and ei,t is the regression residual. We estimate equation (1) for each stock on the formation date using monthly data over the past 12-month period (t-12 to t-1).
4
Our sample includes 504 Islamic and 381 Non-Islamic stocks that meet our criteria to be included in a momentum portfolio.
Methods
First, we calculate equally-weighted CS and TS momentum returns for Islamic and
Non-Islamic stocks as in Goyal and Jegadeesh (2015) . 5 At the beginning of each month t+1, we sort stocks based on their past 6-month returns (t-6 to t-1) and hold these portfolios for next 6-months (t+1 to t+6), skipping month t to mitigate the bid-ask bounce effect. 6 We use overlapping portfolios as in Jegadeesh and Titman (1993) .
For the CS strategy, we buy (sell) the stocks with returns greater (lower) than the cross-sectional average. The momentum returns for CS strategy refer to the difference of the excess returns between buy and sell portfolios as shown below.
CS-MOMt is the momentum return for the CS strategy for month t. Rit-1 is the formation period return of stock i, while Rt-1 is the cross-sectional average of the formation period returns. N + (N -) is the number of stocks with returns greater (lower) than the crosssectional average formation period returns. The CS strategy invests $1 both in buy and sell portfolios by construction. 4 We require a stock to have at least 10 valid monthly return observations in a 12-month period to estimate IV. 5 The CS momentum returns remain robust for value-weighted portfolios. The TS methodology is not suitable for value-weighted portfolios. However, we exclude stocks below the 20th percentile of market capitalization and our results remain similar. These results are available from the authors upon request. 6 We use conventional 6-month formation and holding period for momentum strategy; However, our results remain unchanged for 3-, 9-and 12-month formation and holding periods as well. 7 The excess momentum returns for the CS strategies are equal to the raw momentum returns because both winner and loser portfolios take equal positions in stocks.
For the TS strategy, we take a long (short) position in stocks with excess returns higher (lower) than zero. The momentum returns for the TS strategy refer to the difference in the excess returns between buy and sell portfolios as shown below.
TS-MOMt is the momentum return for the TS strategy for month t. We use a numerator of two in equation 2 to ensure that the TS strategy is comparable to the CS strategy.
We also provide risk-adjusted momentum returns for both CS and TS strategies. To calculate risk-adjusted momentum returns, we obtain factor loadings ( ) by regressing the time series of momentum returns on the CAPM (RMRF) and Fama-French risk factors (RMRF, SMB and HML) and a constant. RMRF is the excess return of the FTSE Bursa Malaysia KLCI index return over the one-month Treasury bill rate. SMB is the small-minusbig size premium, and HML is the high-book-to-market-minus-low-book-to-market premium. 9 The risk adjusted momentum returns of each month are
where is the raw momentum returns for month t, fit is the realization of factor i in month t, and is the factor loadings. ( Table 2 about here.) Table 3 presents CS and TS momentum returns of Islamic and Non-Islamic stocks.
Empirical Results
Descriptive Statistics
Unconditional Momentum Returns
We find insignificant momentum returns for both Islamic and Non Table 3 shows that the difference in momentum returns between Islamic and Non-Islamic stocks is small and statistically not different than zero whether we use CS or TS strategy. Furthermore, Figure 1 also shows that there is no difference in the patterns in momentum returns of Islamic versus Non-Islamic stocks. It is also interesting to note that TS momentum returns are almost five times larger than CS momentum returns for both Islamic and Non-Islamic stocks.
( Table 3 about here.)
Momentum Returns and Market Dynamics
Next we examine the relation between momentum returns and market dynamics. Table 4 presents CS and TS momentum returns of Islamic and Non-Islamic stocks sorted on lagged and subsequent market states. We define the lagged market state based on the return of the FTSE Bursa Malaysia KLCI Index returns over months t-11 to t and the subsequent market state based on the FTSE Bursa Malaysia KLCI Index returns for month t+1. If the lagged and subsequent market returns are both non-negative (negative), the market dynamics is described as UP/UP (DN/DN). If the lagged market return is non-negative (negative), and subsequent market return is negative (non-negative), the market dynamics is described as UP/DN (DN/UP). 10 The raw momentum returns of Non-Islamic stocks are statistically significant when the market transitions from UP to DN state; however, the CAPM-and FF-adjusted momentum returns are negative but insignificant. momentum returns bear the same sign as raw momentum returns and almost all of them are significant.
Most importantly, the last column (A-B) of Table 4 shows that the difference in momentum returns between Islamic and Non-Islamic stocks is small and insignificant irrespective of the momentum strategy and market dynamics. However, we find that TS momentum returns for both Islamic and Non-Islamic stocks are higher (lower) than CS momentum returns in market continuations (transitions) since the TS strategy takes a net long ( Table 4 about here.)
Momentum Returns and Information Uncertainty
In this section we examine the relation between momentum returns and information uncertainty (IU) proxies. Based on the overconfidence model of DHS, Jiang, Lee, and Zhang (2005) and Zhang (2006) argue that momentum returns would be higher in high IU firms because investors tend to be more overconfident when dealing with firms that are difficult to value. Jiang et al. (2005) independently sort stocks into momentum portfolios based on past returns and into IU portfolios based on the cross-sectional variation in the level of IU. They find higher momentum returns for high IU firms in the U.S., consistent with the DHS model. independently sort stocks into halves based on each IU proxy and into halves based on past 6-month returns using equations 2 (CS) and 3 (TS). We hold these portfolios for 6-months (t+1 to t+6). Following Jegadeesh and Titman (1993) , we use overlapping portfolios.
( Table 5 about here.)
Our general results in Tables 5 and 6 show that IU is unrelated to both CS and TS momentum returns for both Islamic and Non-Islamic stocks. Panel A of Table 5 Table 6 results also show that there is no relation between TS momentum returns and IU. Most importantly, the last column (A-B) of Tables 5 and 6 shows that there is no significant difference in momentum returns between Islamic and Non-Islamic stocks for all the IU proxies.
( Table 6 about here.)
In sum, we find no relation between momentum returns and information uncertainty contrary to Jiang, Lee, and Zhang (2005) and Zhang (2006) for the U.S. markets. In particular, we also do not find a relation between IV and momentum returns contrary to the U.S. results of Arena, Haggard, and Yan (2008) , but consistent with McLean (2010). More importantly, we find that our results apply equally to both Islamic and Non-Islamic stocks.
11 In results not reported here we also perform dependent sorts and find similar results. These results are available from the authors upon request.
Therefore, unlike in the U.S. stock markets, these results are not supportive of either the overconfidence model of DHS or the underreaction models of BSV and HS.
Momentum Returns, Information Uncertainty and Market Dynamics
Since we find in Section 3.3 that momentum returns are stronger when markets continue in the same direction, we further examine the relation between momentum returns and information uncertainty conditioned on market dynamics.
Tables 7 and 8 present CS and TS momentum returns of Islamic and Non-Islamic stocks conditioned on IU and market dynamics. At the beginning of each month t+1, we independently sort stocks into halves based on each IU proxy and into halves based on past 6-month returns using equations 2 (CS) and 3 (TS). Furthermore, we define market states based on lagged market returns over month t-11 to t and subsequent market returns for month t+1 as in Section 3.3. We hold these portfolios for 6-months (t+1 to t+6). Following Jegadeesh and
Titman (1993), we use overlapping portfolios.
( Table 7 about here.) Table 7 reports CS momentum returns conditioned on IU and market dynamics.
Recall from Panel A of Table 4 that we find significant momentum returns when the market continues in the same state. Table 7 shows that we generally find higher momentum returns when the market continues in the same state even when we condition on IU, which is consistent with results shown in 12 Momentum returns of high IU portfolio are insignificant. However, the un-reported CAPM and FF adjusted momentum returns of high IU portfolio are significant. 13 To save the space, we do not report CAPM and FF adjusted momentum returns. These results are available from the authors upon request.
These results are inconsistent with the view that higher IU firms have higher momentum returns. Panels B to E show that the same pattern holds for the rest of the IU proxies. In sum, we generally do not find a positive relation between IU and momentum returns for both Islamic and Non-Islamic stocks even when we condition momentum returns on market dynamics. Furthermore, the last column (A-B) of Tables 7 and 8 shows that there is no significant difference in momentum returns between Islamic and Non-Islamic stocks even when we condition stocks on IU and market dynamics.
Potential Explanations
Our results show that both CS and TS momentum returns are higher when the market continues in the same state which is consistent with the overconfidence model of DHS and in line with prior evidence in other markets, i.e. U.S., Japan, etc. We suggest that our result based on IU differs from the prior evidence from the U.S.
market because of differences in investor behavior in the Malaysian and U.S. markets. The 14 We find a positive relation between momentum returns and IU for six out of 40 observations in Table 7 . This could just be a random effect as 34 out of 40 observations show that there is a negative or insignificant positive relation between momentum returns and IU.
U.S. market is said to be efficient (e.g. Fama 1970; Bai, Philippon, and Savov 2016) where investors rely on firm-specific public information to make investment decisions.
Consequently, based on the DHS model, investor overconfidence would be higher when valuing high IU firms as they are difficult to value. These overconfident investors overweight (underweight) their private (public) information which results in relatively higher momentum returns for high IU firms compared with other firms as shown in Jiang, Lee, and Zhang (2005) and Zhang (2006) . However, the Malaysian market is considered to be relatively inefficient (e.g. Kim and Shamsuddin 2008; Hoque, Kim, and Pyun 2007) where investors rely more on rumors and private information (e.g. Mansor and Lim 1995) than on firmspecific public information; therefore, IU might not be a good proxy of investor overconfidence, hence it has a limited role in explaining momentum returns. As we also consider IV as a proxy for both IU and firm-specific information, our result suggesting no relation between IV and momentum returns is also consistent with a market populated by investors who rely more on rumors than on firm-specific information.
In contrast, market dynamics can explain the time-series variation in momentum returns wherein momentum returns are higher when markets continue in the same state and are lower when markets transition to a different state presumably because investor overconfidence increases when the market continues in the same state and decreases when the market transitions to a different state. This is consistent with the overconfidence model of DHS. Therefore, based on our results we suggest that market dynamics is a good proxy for investor overconfidence in the Malaysian market.
In sum, our results suggest that there is no difference between Islamic and NonIslamic stocks when it comes to momentum returns even when we condition it on market dynamics, IU and IV. Furthermore, the same behavioral bias, i.e., investor overconfidence, can explain momentum returns of both Islamic and Non-Islamic stocks which suggest that religious beliefs might not necessarily make any significant difference in the trading behavior of investors based on the presumption that the proportion of Muslim investors in Islamic stocks is higher than in Non-Islamic stocks. Future research could empirically verify this presumption.
Conclusions
In this paper, we search for differences in both unconditional and conditional momentum returns of Islamic and Non-Islamic stocks. We use both cross-sectional (CS) and time-series (TS) momentum returns and condition momentum returns on market dynamics, information uncertainty (IU) and idiosyncratic volatility (IV). Our results reveal no significant difference for both unconditional and conditional momentum returns of Islamic versus Non-Islamic stocks whether we use the CS or TS strategy.
We further find that CS and TS momentum returns of both Islamic and Non-Islamic stocks are large and significant when the market continues in the same direction than when it transitions to a different state. Additionally, our results show that the TS strategy outperforms (underperforms) the CS strategy in market continuations (transitions) which is consistent with the recent evidence of Cheema, Nartea, and Man (2017) who find that the TS strategy outperforms (underperforms) the CS strategy in the U.S. because of the positive (negative) autocorrelations between net long/short position and subsequent market returns in market continuations (transitions). However, we do not find any relation between momentum returns and both IU and IV.
Though our results on the relation between momentum returns and IU or IV are inconsistent with both the DHS model and the underreaction models of BSV and HS, our results on the relation between momentum returns and market dynamics are consistent with the overconfidence model of DHS to the extent that we find higher and significant momentum returns in market continuations. We suggest that the inconsistent results relative to IU and momentum returns could be due to the presumption that investors in the Malaysian market rely less on firm-specific public information and more on rumors when making investment decisions. Therefore, IU might not be a good proxy of investor overconfidence and thus have a limited role in explaining momentum returns. In the same way, to the extent that IV is a proxy for firm-specific information, the absence of a relation between IV and momentum returns is consistent with a market populated by investors who rely more on rumors than the firm-specific information. On balance therefore, we find that overconfidence bias is a more likely driver of momentum returns of Islamic and Non-Islamic stocks in the Malaysian stock market. (Hong and Stein 1999) models. Nonnegative (negative) market returns over months t-11 to t and subsequent market returns over month t+1 are used to define UP/UP, UP/DN, DN/UP and DN/DN market states. If lagged market returns and subsequent market returns are non-negative (negative), market state is UP/UP (DN/DN). If lagged market returns are non-negative (negative), and subsequent market returns are negative (non-negative), then the market state is defined as UP/DN (DN/UP). To define high and low information uncertainty (IU) stocks, we sort firms into two groups based on each IU proxy. We use size (MV), idiosyncratic volatility (IV), turnover (TOVER), firm age (AGE) and volatility (VOL) as IU proxies. This table presents cross-sectional (CS) and time-series (TS) momentum returns of Sharia compliant (Islamic) and non-compliant (Non-Islamic) stocks. For CS-MOM, we sort stocks into two equal-weighted portfolios based on their returns from month t-6 to t-1 in excess of the cross-sectional average (see equation 2). For TS-MOM, we sort stocks based on their returns from month t-6 to t-1 in excess of risk-free rate (see equation 3). We keep these portfolios for 6-months, t+1 to t+6. Following Jegadeesh and Titman (1993) , we use overlapping portfolios. We report monthly average returns of loser (L), Winner (W), momentum returns (W-L), CAPM-and Fama-French adjusted momentum returns. All the returns are reported in percent and t-statistics provided in parenthesis. The sample period ranges from January 1990 to December 2014. and non-compliant (Non-Islamic) stocks sorted on lagged and subsequent market returns. Lagged market returns over months t-11 to t and subsequent market returns over month t+1 are used to define market states. If both lagged and subsequent market returns are non-negative (negative), market dynamics is described as UP/UP (DN/DN). If lagged market returns are non-negative (negative), and subsequent market returns are negative (nonnegative), then the market dynamics is described as UP/DN (DN/UP). For CS-MOM, we sort stocks into two equal-weighted portfolios based on their returns from month t-6 to t-1 in excess of the cross-sectional average (see equation 2). For TS-MOM, we sort stocks based on their returns from month t-6 to t-1 in excess of risk-free rate (see equation 3). We keep these portfolios for 6-months, t+1 to t+6. Following Jegadeesh and Titman (1993) , we use overlapping portfolios. We report monthly average returns of loser (L), Winner (W), momentum returns (W-L), CAPM-and Fama-French adjusted momentum returns. All the returns are reported in percent and tstatistics provided in parenthesis. The sample period ranges from January 1990 to December 2014. Lagged market returns over months t-11 to t and subsequent market returns over month t+1 are used to define market states. If both lagged and subsequent market returns are non-negative (negative), the market dynamics is described as UP/UP (DN/DN). If lagged market returns are non-negative (negative), and subsequent market returns are negative (non-negative), then the market dynamics is described as UP/DN (DN/UP). At the beginning of each month t+1, we sort firms in two groups based on each IU proxy and further into two groups based on their returns from month t-6 to t-1 in excess of the cross-sectional average (see equation 2). We use size (MV), idiosyncratic volatility (IV), turnover (TOVER), firm age (AGE) and volatility (VOL) as proxies for information uncertainty. We keep these portfolios for 6-months, t+1 to t+6. Following Jegadeesh and Titman (1993) , we use overlapping portfolios. We report monthly average momentum returns of low (MOM-L), high (MOM-H) IU portfolios, and also the difference (MOMH-MOML) in momentum returns between high and low IU portfolios. All the returns are reported in percent and t-statistics provided in parenthesis. The sample period ranges from January 1990 to December 2014. 
